Muscarinic modulation of purine release from electrically stimulated rat cortical slices.
The release of 3H-labeled purines at rest and during electrical stimulation was investigated in slices of rat cortex prelabeled with [3H]adenine and perfused with Krebs solution. A linear relationship was found between radioactivity efflux and stimulation frequency from 2.5 to 20 Hz. At frequencies of less than 2.5 Hz, no increase in radioactivity efflux was detected. The amount of tritium released per pulse increased with stimulation frequency up to 10 Hz and declined at 20 Hz. The tritium efflux from the slices at rest and at a stimulation frequency of 10 Hz, analyzed by HPLC with ultraviolet absorbance detection at 254 nm, consisted mostly of adenosine, inosine, and hypoxanthine. The 3H-labeled purine release evoked by 10-Hz stimulation increased with current intensity from 15 to 100 mA/cm2. At 20 mA/cm2, addition of 0.5 microM tetrodotoxin to the superfusing Krebs solution brought about a 98% decrease of 3H-labeled purine release. At higher current strength, the percentage of tetrodotoxin-sensitive-evoked tritium efflux was smaller. At 30 mA/cm2, 86% of the evoked release was tetrodotoxin sensitive. Under these stimulation conditions, tritium efflux showed a 69% decrease when the slices were superfused with calcium-free Krebs solution containing 0.5 mM EGTA. The muscarinic agonist oxotremorine (30 microM) significantly enhanced the 10-Hz-stimulated 3H-labeled purine release. The effect of oxotremorine was partially prevented by tetrodotoxin, was antagonized by atropine (1.5 microM), and was mimicked by addition of physostigmine (3.8 microM) to the superfusion fluid. Atropine alone did not affect the evoked release, and none of the drugs modified the basal tritium efflux.(ABSTRACT TRUNCATED AT 250 WORDS)